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HasBa €Tamny. JlocmimKeHHs KiHeTUYHUX SIBUIL 32 YMOBY BUHMKHEHHS AMHAMIYHOrO Xaocy. Bzaemomii
pinbepriBcbKix aToOMIB y ra3onoiioHOMY CTaHi 3 30BHIIIHIMU €JIEKTPOMArHiTHUMU NOJIsIMU. HapomKeHHs1 60TTOM
KBapKiB Ta 60TTOMOHIIB CyMiCHO 3 Z 6030HaMU B 3iTKHEHHSX IIPOTOHIB yJIbTPa PEJIITUBICTCHKUX €HEPTIil K 3acid
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3aKkiHYeHH4d eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHyBaHHS IOPHUAHUYHOI 0coou (00 ITIB ¢izumyHOi 0c00H): HauionanbHuil HAYKOBUIA

LeHTp "XapkiBcbkuil (isMKo-TexXHiYHUN iHcTUTYT" HanjionanbHoi akageMii Hayk Ykpainu

Kopg, 3a €IPIIOY: 14312223

Micue3HaxoaKeHHS: By/. AkanemiuHa, 6y, 1, M. Xapkis, XapkiBcbkuii p-H., Xapkiscbka 0611, 61108, Vkpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs
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Tenedon: 380573353530, 380573351688, 380573356425
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kog, 3a €EIPTIOY: 00019270
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Cdepa ynpasiiHHS:
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Teopis (pazoBux nepeTBOPeHb, KIHETMYHUX i AUQY3iIHUX SIBULL B KOHIEHCOBAaHUX CEPEIOBUILAX

Ha3sBa po6oTH aHIJIilICbKOIO:

A theory of phase transformations, kinetic and diffusion phenomena in condensed media

PedepaT ykpaiHCbKOIO:

CnoctepeskeHHs XapkiB'sHamu y 1978 pori pekom6iHaniiHoOi JiHii BUTpoMiHIOBaHHS 3ayMnIKiB HatHOBOI Kacciomnes
A mIpu3BeJIo 10 TOro, o YKpaiHa cTajsia CBiTOBUM JIilEPOM Y PaZlioaCTPOHOMIYHUX CIIOCTEPEKEHHSX Y
IleKaMeTpOBOMY [liana3oHi. BunpomiHioBaHHS MO Bifi BUCOKO30YypKeHUX (pinbdepriBcbkux) aToMiB Byrienio. Lle
BiIKPUTTS BU3BAJIO HE CIAAAI0UuUil iHTEepec 10 pigbdepriBCcbkux aToMiB Y XapKoBi. EnekTpoHu pindepriBcbKix aToMiB
9yTIUBi 70 B3a€MOZIi HaBIiTh 3 Iy’Ke C1a0MMU eJIeKTPOMArHiTHUMU OJISIMU, 0COGJIMBO B 06J1aCTi ioHi3anii aToMiB.
Lle noTpebye po3poOKu 0COOIMBUX MAaTEMATUIHUX MeTOAiB. OTHNM i3 TaKMX METOJIB € CIIIHOpHA peryJisipu3aliis
3asaui Kemniepa, sika 3 yCI1ixoM BUKOPUCTOBYETHCS y HEOECHIN MexaHilli, 8 TaKo>XK KOPUCHA B TEOPii aTOMy BOJHIO.
OckinbKY PiioepriBChbKUIL aTOM — L€ B 3HA4YHil Mipi BOJHEBOIIOAiOHMI aTOM, TO CIIIHOPHA peryssipu3alis Mae 6yTu
KOpHCHA i B Teopii pinbepriBcbkux aToMiB, 0COOJIMBO NPU aHai3i iX B3a€MOJ|i 3 30BHIIIHIMU €J1eKTPOMArHiTHUMU
nosssMu. LluM nuTaHHAM i TPUCB'STYeHe JaHe NOCiKeHHs. [HTerpanbHi nepepisu, nudepeHuiiiHi po3noainiy ta
KOpeJISLifiHi CIOCTePEXYBaHi B HAPOIPKEHHS Z 6030HiB pa3oM 3 60TTOM KBapkamy, B ta Y me3onamu ta b-
6apioHaMU B 3iTKHEHHSIX IPOTOHIB pO3paxoBaHo 3a yMoB ekcriepuMeHTiB ALICE, ATLAS, CMS ta LHCb Ha
Benukomy anponnomy kosnangepi LIEPH. JKopcTki mapToHHi pouiecu MOZeNI0I0ThCS B TPhOX NOPSIIKaX TEOPii
30ypeHb KBaHTOBOI XPOMOJMHAMIKY 3 ypaxyBaHHSIM I€TJIEBUX Ta JEPEBHUX BKIaiB. OOUMCIIEHHS IPOBELIEHO 3
rporpamamy, siki oTpumMaHo i3 3acrocyBadHsaM MadGraph5_aMC@NLO. [TapToHHi 3711BY BKJIIOYEHO B PO3PaXyHKU
3a IOIIOMOT0I0 reHepaTtopa nogiu Pythia 8. @parmenTariist KBapKiB Ta IJII00HIB ONIMCYETHCS HA OCHOBI MOAETi
JIyHIOBCBKOI CTPYHMU. JJOCIIiIPKEHO HEBU3HAYEHOCTI PE3YJIbTATIB, IPKEPEJIOM SKUX € 3aJIEXKHICTDb IepePisiB Bif, MIKa
(daxTopu3alii Ta IEPEHOPMYBaHHSI, 8 TAKOX I1apaMeTpiB, sIKi BUHUKAIOTb ITPY IOTOJXEHHI pO3PaxXyHKiB Ha OCHOBI

MaTPUYHUX €JIEMEHTIB IaPTOHHMX IMIPOLIECIB Ta 37IMB.

Pedepar aHIJIiHCBKOIO:

The observation of the recombination radiation line of the remnants of the supernova Cassiopeia A by Kharkiv
scientists in 1978 made Ukraine a world leader in radio astronomy observations in the decameter range. The
radiation came from highly excited (Rydberg) carbon atoms. This discovery caused a persistent interest in Rydberg
atoms in Kharkiv. Electrons of Rydberg atoms are sensitive to interaction even with very weak electromagnetic
fields, especially in the region of ionization of atoms. This requires the development of special mathematical
methods. One such method is the spinor regularization of the Kepler problem, which is successfully used in
celestial mechanics and is also useful in the theory of the hydrogen atom. Since the Rydberg atom is largely a
hydrogen-like atom, spinor regularization should be useful in the theory of Rydberg atoms, especially when
analyzing their interaction with external electromagnetic fields. This study is devoted to these questions. Integral
cross sections, differential distributions and correlation observables in the birth of Z bosons together with bottom
quarks, B and Y mesons and b-baryons in proton collisions were calculated under the conditions of the ALICE,
ATLAS, CMS and LHCDb experiments at the Large Hadron Collider in CERN. Rigid parton processes are modeled in
three orders of the perturbation theory of quantum chromodynamics taking into account loop and tree
contributions. Calculations were made with programs obtained using MadGraph5_aMC@NLO. Parton showers are
included into the calculations using the Pythia 8 event generator. The fragmentation of quarks and gluons is
described based on the Lund string model. Uncertainties of the results, originating from the dependence of cross
sections on the scales of factorization and renormalization, as well as parameters arising from matching
calculations based on matrix elements of parton processes and showers are studied.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MoiesioBaHHs IPOLIECIB YTBOPEHHS €JIEMEHTAPHUX YACTUHOK B 3iTKHEHHSX

[IPOTOHIB yJIbTPa PENATUBICTCHKUX €HEPTiN B Bennkomy agpoHHOMy Kosangepi HEPH

Ha3zpa HTII aursiiicbKo¥0: Modeling of elementary particle generation processes in ultra-relativistic proton
collisions at the CERN Large Hadron Collider

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'any3s 3acTocyBaHHs: K 73.10.0 JlocigkeHHs Ta pO3pOGKM B ratysi MPUPOAHUYMK T TEXHIYHUX HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: 3a ymos excriepumenris ALICE, ATLAS, CMS ta LHCb Ha BesiikoMy agpoHHOMY Kosaiiziepi (BAK)
HEPH oTpyMaHo iHTerpasbHi nepepisu, gudepeHLiiHi po3noaiiu Ta KOpeJsLiliHi CIOCTePeXyBaHi IIpU
HapOJPKEeHHi Z 6030HiB pa3oM 3 60TTOM KBapKamu, B-, Y-me3oHamu, Ta b-6apioHaMu B 3iTKHEHHSX [TPOTOHIB yJIbTPa
penaTuBicTChbKUX eHepriil. i po3paxyHKu 0y[ie BUKOPUCTAHO [J1sl iHTepIipeTallii pe3yJbTaTiB eKCIIepUMEeHTIB Ha

BAK IIEPH Ta nmiiroToBKM HOBUX BUMIDiB.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,

TEXHOJIOTI} TOIIO) 17151 3a6€e3MeYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnius HTII Ha moBKiJj1s:
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Crnio>KuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:
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(k.p.-M.H., 01.04.02)

Kotnap Bonogumup BikropoBud

JlaBpoBa 'anuna MukosnaiBHa

(x. ¢.-m. H.)

JlazapeB Mukosa [1aBioBuy

(k. ¢.-m. H.)

Muegnos-Ilerpocss Iletpo OtapoBuy
(k. d.-m. H.)

[Tonyextos FOpii1 MaTBifioBUY
(o.¢.-m.H., 01.04.02)

Copoka Onekciit OneKcaHapOBUY
(k. ¢.-m. H.)

Crenanoscbkuit FOpiii [lerpoBuy
(. ¢.-Mm. H., 01.04.02)

Typkin AHaToJil1 ApKaginoBuy
(o. d.-m. H., 01.04.02)

Yeukin Oznekciit BikropoBuy

(0. d.-m. H.)

BignoBigasbHuUI 3a MiATOTOBKY
00JIiIKOBHX JOKYMEHTIB
Tenepon

PeecTpaTtop

llynsra Mukosa ®enopoBuy
1. ¢.-m. H., 01.04.02

bopucerko O. O.

+38 (057) 335-62-03
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